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?.!enora;ldum t o  Pau l  3 s r g  from Joshua Lederberg 

S r ~ j J e c t :  For Transmission t o  NIH Advisory Committee on i3ionazards of DNA 

Experimentation. 

Dear Paul ,  

T h i s  i s  i n  response  t o  your s o l i c i t a t i o n  of formal comments f o r  the 

d e l i b e r a t i o n  3y t h e  Biohazards Advisory Committee. 

You may recall t h a t  I t r ansmi t t ed  a number of w r i t i n g s  t o  you dur ing  

t h e  course  of t h e  conference and i f  t h e s e  are n o t  a l r e a d y  available as 

p a r t  of your committee 's  i npu t ,  I would be  g r a t e f u l  i f  you could r e t u r n  

them t o  m e  f o r  f u r t h e r  ruminat ion on p o i n t s  on which I may have  been more 

a le r t  a t  t h a t  time. 

I do n o t  envy t h e  task t h a t  your committee f a c e s ,  w i t h  i t s  complex 

i f i t e r d i g i t a t i o n  of very d i f f i c u l t  p o l i t i c a l  and t e c h n i c a l  u n c e r t a i n t i e s ,  

But I would e a r n e s t l y  cau t ion  you a g a i n s t  overusing t h e  a p p a r e n t l y  simple 

r o u t e  of excess ive  c a u t i o n  t h a t  can  be m i t i g a t e d  later on, as I have heard 

expressed by a number of people.  T h i s  may s e e m  l i k e  a s imple  s o l u t i o n  that  

can  only  b e  i n  t h e  p u b l i c  i n t e r e s t ' b u t  I f e a r  t h a t  e x a c t l y  t h e  o p p o s i t e  

might happen. It is  no more i n  the p u b l i c  interest t o  overba lance  risks 

a g a i n s t  b e n e f i t s  than  i t  would b e  t o  proceed c a r e l e s s l y  o r  t o  b e  o b l i v - o u s  

of  t h e  p o s s i b i l i t y  t h a t  hazards  may b e  uncovered t h a t  have n o t  been thcught 

of i n  advance. But even more impor tan t  than  t h e  d i r e c t  s o c i a l  c o s t  of 

de lay  i n  v i t a l  biomedical  r e s e a r c h  i s  t h e  problem of h p l e m e n t a t i o n  and. 

enforcement t h a t  a b s o l u t e l y  depends on t h e  c r e d i b i l i t y  of t h e  r e g u l a t i o z s .  

u !I  
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I n  the  mood t h a t  w a s  expressed by some q u a r t e r s  a t  t h e  conferencs ,  

ir ;night s e e m  a p p r o p r i a t e  t o  seek  out  every conce ivable  hazard no m a t t e l -  

now remote pnd  i n c o r p o r a t e  t h a t  cons ide ra t ion  i n t o  r e s t r i c t ive  r e g u l a t i o n .  

Even ~ ~ i t h  t h e  most c a u t i o u s l y  laid-out g u i d e l i n e s ,  there are  bound t o  be 

man;. marginal  s i t u a t i o n s  t h a t  are eri t h e r  o f  dubious importance o r  where 
1 



t h e r e  may be valid tG2trOVeKSy abour t h e L r  a p p l i c a t i o n .  The f i n e r  rhe n e t  

of a r e g u l a t o r y  s7st2m, t he  more c e r t a i n  i t  i s  t h a t  these  marginal  s i t u a t i o n s  

will n u i t i p l y  and give r ise  t o  b i t t e r  r ec r imina t ions  about which research  

has been permi t ted  and which has  been r e s t r i c t e d .  P a r t i c u l a r l y  i n  the 

c i r c m s r a n c e  t h a t  many innovat ive  i n v e s t i g a t o r s  w i l l  no t  have ready  access 

t o  t h e  f a c i l i t i e s  available f o r  t h e  p rosecu t ion  of r e sea rch  l abe led  as 

"high r i sk" ,  and t h a t  such f a c i l i t i e s  a r e  more l i k e l y  t o  be a v a i l a b l e  t o  

t h e  renowned and accomplished i n v e s t i g a t o r s  who are most  l i k e l y  to be 

consu l t ed  f o r  advisory  purposes,  one can e a s i l y  see t h e  r o o t s  of a b i t t e r  

p o l a r i z a t i o n  w i t h i n  t h e  s c i e n t i f i c  community. The e x t e n t  of t h i s  c o n f l i c t  

w i l l  of course  be  accentua ted  by t h e  degree  t o  which a wide range  of 

i n v e s t i g a t i o n  is  proscr ibed ,and  t o  t h e  degree  t o  which t h e r e  are then  

s i g n i f i c a n t  d i f f e r e n t i a l s  i n  t h e  a l l o w a b i l i t y  of f u r t h e r  research .  

One might a rgue  t h a t  even t h i s  was no t  too  h igh  a p r i c e  t o  pay for 

t h e  p r o t e c t i o n  of  p u b l i c  s a f e t y ;  b u t  one must p o i n t  ou t  t h e  u l t i m a t e  

limits t o  t h e  e n f o r c e a b i l i t y  of  r e g u l a t i o n s  of t h i s  kind - an enforcement 

t h a t  is  cer ta in  t o  be  the most e f f e c t i v e  as a g a i n s t  t h e  most r e spons ib l e  

i n v e s t i g a t o r s  and completely i n e f f e c t u a l  a g a i n s t  o t h e r s .  There r e a l l y  is 

no !!crime" t h a t  can  be  s p e c i f i e d ' a n d  i t  would b e  even more d i f f i c u l t  t o  

e s t a b l i s h  i t  after t h e  f a c t  - u n l i k e  t h e  r e g u l a t i o n s  about t h e  handl ing of 

I 

r a d i o a c t i v e  subs t ances  t h a t  are sometimes quoted as a p a r a l l e l .  Indeed 

s i n c e  t h e  hazards  i n  ques t ion  are so  nearly hypothetical, o b j z c t i v e  v e r i f i c a t i o n  

of a t r a n s g r e s s i o n  i s  even more d i f f i c u l t  t han  i t  would be wi th  r e s p e c t  

t o  t h e  r u l e s  f o r  handl ing  known pathogenic  microorganisms. The  ques t  Eor 

a f t e r  th2 fact 

h 

perEect enforcement can then be a t  b e s t  f u t i l e  and a t  worst  a b s o l u t e l y  

counterproduct ive ,  and i t  i s  f o r  that reason t h a t  I myself vou ld  have placed 

f a r  greater emphasis on mucual educa t ion  than on an) forrr-11 r egu la to ry  



schene, Once one anbarks upon the  l a t te r ,  one almost i n e v i t a b l y  has a 

p rogres s ive  e s c a l a t i o n  of bureauc ra t i c  f r enzy  t o  make t h e  r e g u l a t i o n  work 

as i t  becomes apparent  t h a t  i t  may n o t  be succeeding! I do n o t  have Hans 

S t e t t e n ’ s  s ta tement  f o r  more c a r e f u l  examination, b u t  t h e  remarks he  w a s  

quoted about  i n  t h e  p r e s s  would seem t o  bea r  o u t  t h a t  t h i s  t rend  i s  a l r eady  

actual 

n 

under way! 

For t h e s e  r easons  my i n i t i a l  gloom was rep laced  by s u b s t a n t i a l  optimism 

when I perceived t h e  enthusiasm wi th  which approaches based upon t h e  

development of d i s a b l e d  v e c t o r s  w a s  be ing  pursued a t  the conference.  This is, 

of course ,  a r o u t e  t h a t  i s  f r e e  from many of  t h e  d i v i s i v e  d i f f i c u l t i e s  of 

t h e  o b l i g a t o r y  use  of  p h y s i c a l  containment f a c i l i t i e s ,  

I would t h e r e f o r e  urge  your committee t o  g ive  t h e  most prompt and 

e a r n e s t  a t t e n t i o n  t o  t h e  promulgation of  means f o r  t h e  con t inua t ion  of the  

broad r each  of more b a s i c a l l y  o r i e n t e d  r e s e a r c h  r e l y i n g  upon t h e s e  v e c t o r s  

as t h e  p r i n c i p a l  source  of  s e c u r i t y .  But t h e  ques t  f o r  a b s o l u t e  s e c u r i t y  

a g a i n s t  every conce ivable  hazard i s  bound t o  b2 a f a t a l  one - and I would 

a s k  t h a t  you examine what t h e  imp l i ca t ions  of such a p o l i c y  would b e  i f  it 

w e r e  app l i ed  to any o t h e r  aspect of microbiology,  o r  even crop development, 

t h e  handl ing  of  p a t i e n t s  i n  h o s p i t a l s ,  and even t h e  analogy t h a t  w e  a l r eady  

d i scussed  of i n t e r n a t i o n a l  travel. 

On ba lance  i t  then  seemed t o  m e  t h a t  t h e  r e p o r t  of t h e  plasmid committee, 

assuming t h a t  t h e  adopt ion  of t h e  Mark-1 d i sab led  v e c t o r s  would a l l o w  some 

f u r t h e r  r e l a x a t i o n  of t h e  r e s t r i c t i o n s ,  w a s  r i g n t  on t a r g e t  - and i t  w a s  f o r  

t h a t  reason  t h a t  I w a s  dismayed and d i sappo in ted  that t h e  very  c a r e f u l l y  

drawn d i s t i n c t i o n s  t h a t  t h a t  corrimittee had presented  w e r e  no t  incorpora ted  i n t o  

t h e  d r a f t  r e p o r t  of t h e  ccnference  as submit ted by t h e  organiz ing  committee. 

The key element i s  what nay ha-ve seemed like a very  small t e c h n i c a l i t y ,  

t h e  merger of  c a t e g o r i e s  3 and 4 of t h e  plasmid co tmi t t ee  r e p o r t  under the 

i3- r i  - - <  ! ,L .Lizg  i ) L  ’ L,l(;:’ercL,2 c+sl~;~- 61. * 1.p ‘-,y:p;C : ( ) n  o_F z’-s )F, :tj ’3: 



i m p l i c a t i o n s  of aggrega t ing  c lass  3 experiments  i n t o  t h e  moderate r i s k -  

con ta in ing  requirements  w i l l  show t h e  grave  impl i ca t ions  of t h a t  seemingly 

s i n p l e  lumping of t h e  ca t egor i e s .  I do n o t  b e l i e v e  t h a t  t h e  conference which 

had debated t h e s e  p o i n t s  i n  g r e a t  d e t a i l ,  and t h e  r e p o r t  on which had been 

thrashed  o u t  a f t e r  weeks of work, can b e  regarded i n  any sense as having 

voted a f f i r m a t i v e l y  f o r  t h e  change i n  s t anda rds  which might be implied by 

such an aggrega t ion  i f  t h a t  w e r e  t o  be  s t a t e d  as d e f i n i t i v e  po l i cy ,  I believe 

t h e  conference d i d  r e l y  upon the implied assurances  by members of t h e  

o rgan iz ing  c m i t t e e  t h a t  t h i s  w a s  n o t  t h e  i n t e n t i o n  i n  d r a f t i n g  t h e  

r e p o r t  of t h e  conference and t h a t  a l l  of t h i s  t e c h n i c a l  d e t a i l  would be  

considered very c a r e f u l l y ,  very  s e r i o u s l y  and ve ry  sympa the t i ca l ly  i n  t h e  

d r a f t i n g  of f i n a l  r e g u l a t i o n s ,  

There are s t i l l  s i g n i f i c a n t  problems of  wording even i n  t h e  plasmid 

r e p o r t  and t h e  final r e p o r t  w a s  d r a f t e d  much too  h a s t i l y  t o  b e  u s e f u l  as 

t h e  b a s i s  of e x p l i c i t  po l i cy .  There are f r equen t  r e f e r e n c e s  t o  t h e  i n t r o d u c t i o n  

of a n t i b i o t i c - r e s i s t a n c e  i n t o  "spec ies  t h a t  do n o t  a l r e a d y  have it" and i t  

should n o t  take long t o  p o i n t  o u t  t h a t  w e  d o  n o t  have a r i g o r o u s  d e f i n i t i o n  

of m i c r o b i a l  s p e c i e s  t h a t  enab le  t h i s  expres s ion  t o  have a p r e c i s e  d e m t a t i o n .  

Of cour se ,  what w a s  in tended  w a s  the p r i n c i p l e  of do no harm! That is ,  do 

I +  
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n o t  create a n t i b i o t i c  r e s i s t a n t  forms t h a t  e i t h e r  d i r e c t l y  o r  by t h e  f . i r rhe r  

t r ansmiss ion  of a drug-res i s tance  plasmid w i l l  aggrava te  t h e  problems cf 

a n t i b i o t i c  therapy  i n  i t s  a p l l i c a t i o n  t o  s i g n i f i c a n t  pathogens. But t h i s  

i s  a s l i g h t l y  d i f f e r e n t  concept  from t h e  one t h a t  is expressed and i t  02 course  

m u s t  t ake  account  of t h e  a c t u a l i t i e s  of which a n t i b i o t i c s  are  a v a i l a b l e  f o r  

a c t u a l  

i n  the  d o c m e n t  A 

I\ 

which i n f e c t i o u s  d i s e a s e s  as w e l l  as some imponderables about  t h e  actual  

e x t e n t  of g e n e t i c  exchange among t h e s e  s t r a i n s  in na tu re .  

I 



To use t h e  case t h a t  I asked t o  be c c n s i d e r i d  i n  detail a t  t h e  conference,  

and which I think might be  i n s t r u c t i v e  at t h e  p r e s e n t  r i ~ e ,  I f i n d  i t  d i f f i c u l t  

t o  understand any nodel under whicn t h e  i n t r o d u c t i o n  o f  p sc l01  i n t o  Bac i l lu s  

s u b t i l i s  can be used as posing a t h e r a p e u t i c  o r  eco log ica l  hazard by v i r t u e  

of t h e  tetracycline r e s i s t a n c e  which was t h e  p o i n t  a t  i s sue .  (Let  m e  has ten  

t h a t  f o r  o t h e r  reasons ,  as  o u t l i n e d  i n  my memo t o  Dave HogEess, I am not 

seek ing  a s p e c i a l  exemption he re  and would happ i ly  follow t h e  p a t h  of pursuing 

expe r inen t s  of t h i s  k ind  only wi th  d i sab led  v e c t o r s  and hos ts ! )  With some 

d i f f i c u l t y  I can c o n s t r u c t  s c e n a r i o s  i n  which t h e  i n t r o d u c t i o n  c f  any fore igu  

plasmid i n t o  a p r e v a l e n t  ecotype l i k e  B a c i l l u s  s u b t i l i s  might have some 

d e l e t e r i o u s  consequence;but t h i s  would be q u i t e  independent of whether or  n o t  

- 

t e t r a c y c l i n e  r e s i s t a n c e  w a s  known t o  b e  involved i n  t h e  i n i t i a l  t r a n s f e r .  

And i f  one adopts  t h e  s t a n c e  t h a t  no plasmids s h a l l  be  exchanged-as  between 

s p e c i e s  t h a t  do n o t  a l r e a d y  do so,  I t h i n k  t h a t  t h e r e  would be u n i v e r s a l  
I 1  I ,  

condemnation t h a t  t h i s  w a s  f a r  too  r e s t r i c t i v e  a po l i cy .  

I have t h e  impression t h a t  t h e r e  w a s  f a r  t oo  a n  i n t e n s e  a f i x a t i o n  on 

t h e  problem of R f a c t o r s  and a n t i b i o t i c  r e s i s t a n c e  and it i s  i n t e r e s t i n g  t o  

n o t e  t h a t  a lmost  a l l  of t h e  people  who are p r o f e s s i o n a l l y  preoccupied with 

chemotherapy w e r e  i n  agreement. Th i s  i s s u e  should n o t  be  a s u r r o g a t e  for t h e  

broader  and vaguer one of unpred ic t ab le  e c o l o g i c a l  a l t e r a t i o n s .  P rec i se ly  

because t h e r e  does n o t  appear t o  b e  any c r e d i b l e  boundary l i n e  t h a t  would 

permi t  any exper imenta t ion  i n  microbiology a t  all, I would a g a i n  f avor  the  

approach of t h e  promulgation of d i sab led  v e c t o r s  and h o s t s  as t h e  rou t ine  

b a s i s  o f  exper imenta t ion  i n  t h i s  f i e l d  wt thout  a t tempt ing  t h e  impossible 

t a s k  d e l i n e a t e d  i n  t h e  prev ious  paragraph. 

Tc) cont inue  b r l e f l y  v i c h  t h e  i s s u e  of  a n t i b i o t i c  r e s i s t a n c e ,  one n u s t  keep 

in nini.1 that the developnent of new a n t i b i o t i c s  i s  likely t o  be impeded by 

severe r e s r r i c t i o n s  cn research bea r ing  on t h e  g e n e t i c s  of  nicroorganisr :s ,  



rchich m u s t  i nc lude  an t ib io t i c -p roduc ing  forms, r e s e a r c h  vhich  i s  cer ta in  

t o  b e  cons iderably  enhanced by t h e  new t o o l s  of ilNA recombination if permit tad 

t o  proceed. 

My summary recommendation would come v e r y  c l o s e  t o  simply urging 

t h e  adopt ion  of t h e  p r i n c i p l e s  of  t h e  plasmid committee r e p o r t  as presented 

t o  t h e  conference,  w i t h  c o n c r e t e  r e f e r e n c e  t o  t h e  u t i l i z a t i o n  of d i sab led  

v e c t o r s  and h o s t s  as a means of reducing  t h e  r e s t r i c t i o n s  t h a t  have t o  be 

imposed on experiments  of p a t e n t l y  marg ina l  r isks .  

A s  f a r  as oncovi rus  exper imenta t ion  i s  concerned, I b e l i e v e  t h a t  t h e r e  

are some c e n t r a l  q u e s t i o n s  t h a t  can  b e  r e a d i l y  pursued i n  h igh  containment 

l a b o r a t o r i e s  t h a t  would h e l p  t o  c l a r i f y  t h e  e s s e n t i a l  problems a t  i ssue .  

For t h i s  r eason  I would n o t  c r i t i c i z e  t h e  s e c t i o n  of t h e  d r a f t  conference 

I 

r e p o r t  t h a t  d e a l t  w i t h  t h e s e  problems as a n  interim approach pending more 

conc re t e  informat ion  on t h e  q u e s t i o n s  l i k e  t ransforming  c a p a b i l i t y  of DNA 

/ 

segments that  have been ampl i f i ed  experiments  i n  a h i g h  containment 

l a b o r a t o r y )  Even t h e s e ,  I would ag ree ,  should proceed only  w i t h  t h e  b e n e f i t  

of t h e  s a f e s t  b i o l o g i c a l  systems t h a t  can b e  fo re seen  i n  t h e  proximate fu tu re .  

With r e s p e c t  t o  euka ryo t i c  DNA, I b e l i e v e  i t  w a s  a f a l l a c y  t o  grade t h e  

p o t e n t i a l  f o r  r i s k  on t h e  b a s i s  of  s imple  phylogenet ic  concepts .  The a r thropods  

uniquely  s h a r e  impor tan t  v i r a l  v e c t o r s  w i th  man and f o r  t h e  o t h e r  reasons a l s o  

o u t l i n e d  i n  my memorandum t o  David Hogness, they  may pLssent remarkably h igh  

t h e  r o l e  of 

A 

r i s k  p o t e n t i a l s  compared t o  o t h e r s .  Where t h e r e  i s  any l i k e l i h o o d  of t he  

h p o r t a t i o n  of  w i ld  v i r u s e s ,  I would of  course  adhere  to t h e  sam s tandards  

as a p p l i e d  t o  v i r a l  experiments.  However, people  who are i n t e r e s t e d  i n  pursuing 

r e s e a r c h  on t h e  human genome should have r ecour se  t o  soLrces l i k e  t h e  WI-38 c e l l  

s t r a i n t w h i c h  h a s  been c e r t i f i e d  t o  be f r e e  from such v i r u s e s  - and indeed 

had b e t t e r  b e  on account  of i t s  very  wide a p p l i c a b i l i t y  f o r  t h e  product ion of 

vaccines! \Such a s t r a i n  of  ce l l s  nay w e l l  be  a Ear s a f e r  source of important 

ani! i n t e r e s t i n g  g e n e t i c  i n fo rma t iona l  DNA than ,  le; u s  sav, c a t  o r  even c o l d -  
dozes  t i c  

A 



blooded  o r  i n v e r t e b r a t e  m a t e r i a l  chat has not y e t  b?e?- e x t o n s i v z l y  i2T:estigated 

f o r  t h e  p o s s i b i l i t y  of c a r r i a g e  of such v i r u s e s .  

Here a g a i n  on2 can make e f f e c t i v e  u s e  oE t h e  biocontainment  approach 

t o  n i n h i z e  t h e  s p e c u l a t i v e  hazards  of t h e  inadve r ren t  p roduc t ion  of t o x i g e n i c  

srrains  of  E. c o l i .  - -  

Ny sugges t ions  are t h e r e f o r e  i n  c l o s e  accord w i t h  t h e  g e n e r a l  recommendation 

of t h e  r e p o r t  of t h e  c o r n i t t e e  on eukaryote  DNA wi th  t h e  sugges t ion  t h a t  some 

areas of reduced hazard can be  carved o u t  of t h e  a rena  of experiments  involving 

human DSA, that t h e r e  should be g r e a t e r  relative s e n s i t i v i t y  t o  hazards frm 

i n v e r t e b r a t e  material ,  and t h a t  a l l  of t h e s e  can be e f f e c t i v e l y  mi t iga t ed  - 
except  where l a t e n t  v i r u s e s  are m a n i f e s t l y  p o s s i b l e  - by t h e  s imple application 

of biocontainment  and t h e  adopt ion of what amounts t o  a class 3 s a f e t y  ca t egory .  

To g i v e  a f i n a l  r e c a p i t u l a t i o n ,  I would c e r t a i n l y  n o t  be  a b l e  t o  argue 

t h a t  t h e s e  tempered measures w i l l  a s s u r e  a b s o l u t e  s a f e t y  from a l l  r i s k s ;  but 

I b e l i e v e  t h a t  

(1) they are t h e  most l i k e l y  t o  achieve  t h e  maximum p r o t e c t i o n  t h a t  is  de  f a c t o  

a v a i l a b l e  i n  any p r a c t i c a l  system of r e g u l a t i o n ,  and 

(2)  t h a t  t h e  r e s i d u a l  r i s k s  from t h i s  approach are: 

( a )  f a r  less than  t h e  p o t e n t i a l  b e n e f i t s  and 

(b) less than  p e r t a i n  t o  most o t h e r  a r e n a s  of mav.'s i n t e r a c t i o n  with the  

mic rob ia l  world,  i n  t h e  l a b o r a t o r y  and o u t  of it. 
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